Progress towards the development of a HIV-1 gp41-directed vaccine.
The HIV-1 gp41 envelope glycoprotein mediates fusion of the viral and cellular membranes. The core of the gp41 ectodomain undergoes a receptor-triggered conformational transition forming a trimeric, alpha-helical coiled-coil structure. This trimer-of-hairpins species facilitates insertion of the viral envelope protein into the host cell membrane promoting viral entry. The prefusogenic conformation of gp41 is capable of stimulating a neutralizing antibody immune response and is therefore an attractive therapeutic target. Several broadly neutralizing HIV-1 monoclonal antibodies which bind to gp41 have been characterized and include 4E10, Z13 and 2F5. A conserved segment of gp41 (residues 661-684) has been identified as the epitope for the HIV-1 neutralizing antibody 2F5 (MAb 2F5). MAb 2F5 has attracted considerable attention because of the highly conserved recognition epitope and the ability to neutralize both laboratory-adapted and primary viral isolates. Antibodies which recognize the immunodominant regions of gp41 may provide protection against HIV infection if elicited at appropriate concentrations. Here we review the rational design, structure-activity relationships and conformational features of both linear and constrained peptide immunogens incorporating variants of both the 2F5 epitope and the gp41 ectodomain. This review describes a rational design approach combining structural characterization with traditional SAR to optimize MAb 2F5 antibody affinities of gp41-based peptide immunogens. The immunogens are shown to stimulate a high titer, peptide-specific immune response; however, the resulting antisera were incapable of viral neutralization. The implication of these findings with regard to structural and immunological considerations is discussed.